Frogs at home with relatives
Charles Darwin proposed that competition would lower the success of species invasions if an ecosystem contained closely related species. But he may have been wrong, at least where amphibians are concerned. Members of this class are more likely to successfully establish themselves in new environments when they are related to species already resident there.
Reid Tingley and his colleagues at the University of Sydney, Australia, analysed data on 521 successful and failed introductions of 162 amphibian species. They found that the chances of successful invasion rose as the richness of related species grew.
The results could aid conservation efforts by helping to predict whether introduced species will be successful in establishing themselves. 
INFECTIOUS DISEASES

Targeting typhoid fever
Ice-smothered British isles
Ice sheets repeatedly crept down to cover extensive areas of Britain and Ireland at the start of the Northern Hemisphere ice age -more than 1 million years earlier than previously thought.
MATERIALS SCIENCE
Chemical scissors cut graphene
High-performance electronic devices made entirely of carbon could be created using low-cost, conventional microfabrication approaches to pattern one-atom-thick layers of carbon called graphene.
Zhongfan Liu at Peking University in Beijing and his collaborators laid a titanium dioxide-based photomask -a small stencil -on a sheet of graphene. The photomask catalyses the formation of hydroxyl radicals when ultraviolet light is shone onto it. This highly reactive species oxidizes graphene only in the irradiated regions -essentially acting like scissors to break carbon bonds and produce patterns (pictured). Using this approach, the authors fabricated an all-carbon transistor that performed similarly to conventional ones. The method is solvent-free, so avoids possible contamination issues. between cells. When mice were infected with a specific dose of the normal bacteria, half died within a week, whereas animals infected with the same dose of the mutant strain all survived. Moreover, T2544 triggered a protective antibody response in the mice. 
Shining a light on depression
A reduction in the activity of neurons in the brain's prefrontal cortex is probably a cause, rather than a consequence, of depressive behaviours.
Eric Nestler at Mount Sinai School of Medicine in New York and his colleagues found, at postmortem, unusually low expression of key genes in parts of the prefrontal cortex of people with depression. Mice displaying depressive behaviours after being repeatedly defeated by aggressive mice showed similar gene-expression changes in the same brain region. However, some resilient animals showed neither these behaviours nor reduced gene activity.
The researchers then used light to directly activate cortical neurons in the mice, which had been engineered to overexpress a light-sensitive protein in these cells. The depressive behaviour of susceptible mice was reversed -without affecting other behaviours such as movement or social memory. 
PALAEONTOLOGY
Bones made for walking
One of the earliest human ancestors had human-like foot arches that would have allowed it to walk effectively on two legs. The finding may help to resolve the debate about whether this species, Australopithecus afarensis, was completely adapted to terrestrial bipedalism or retained the ape-like ability to climb in the trees.
Carol Ward at the University of Missouri in Columbia and her team analysed a fossilized bone about 3.2 million years old from Ethiopia. The fossil, the fourth metatarsal, is one of the bones that makes up the mid-foot. In flat-footed, tree-climbing chimpanzees, the bone lies flat against the ground, whereas in humans it is twisted and angled -an indicator of stiff, arched feet well adapted for walking with a human-like stride. The A. afarensis bone was twisted and angled similarly to its modern human equivalent. For a longer story on this research, see go.nature.com/ nxlyle
BIOMATERIALS
Nanofibre makes penguins blue
The colour that gives the blue penguin its name is produced by a protein nanostructure in the bird's feathers. Matthew Shawkey at the University of Akron in Ohio, Vinodkumar Saranathan at Yale University in New Haven, Connecticut, and their colleagues analysed barbs on the feathers of blue penguins (Eudyptula minor; pictured). They found that a quasi-ordered structure made up of densely packed, parallel nanofibres of the protein β-keratin scatters light in a way that produces the blue tinge. Scotland was previously the most southerly area assumed to be glaciated at the time, but it seems that colder climates -driven by changes in the tilt of Earth's axis -spurred ice sheets to encroach on even lower latitudes. and may have contributed to the fall of the Mayan empire. Another dry spell stretching between 1149 and 1167 overlapped with the decline of the region's Toltec culture and the abandonment of its capital in around 1150. And the Spanish conquest of the Aztecs in 1521 was preceded by an extended drought that may have exacerbated disease epidemics.
PALAEOCLIMATE
Mexico's history in tree rings
